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What is Nucleonica?

. As a result of recent developments on issues
such as energy security and sustainability,
nuclear safety, security, and non-proliferation,
and protection of the environment, we are
witnessing a resurgence of interest in nuclear
power and the nuclear sciences in general.
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. The next generation of reactor energy systems
aimed at addressing many of these issues - the
so-called Generation IV systems - are expected
to become available for commercial introduction
in the period between 2015 and 2030 or
beyond. =l

ooooo

* In order to support this renewed interest in the nuclear sciences, we will need a
nuclear skills renaissance and it is within this context that the Nucleonica nuclear
science web portal (www.nucleonica.net) has been developed.

«  With its roots in the traditional paper-based Karlsruhe Nuclide Chart, Nucleonica
has grown to become the leading online resource in the nuclear sciences.
Nucleonica is particularly suitable for education and training of young scientists,
engineers and technicians in the nuclear domain.
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Who is Nucleonica aimed at?

* Nucleonica is aimed at scientists, engineers and technical personnel working in the fields of
nuclear power, health physics, radiation protection, nuclear and radiochemistry,
decommissioning, nuclear medicine, etc. Nucleonica is particularly suitable for education and
training of young scientists, engineers and technicians in the nuclear domain.

* It can also be used by professionals for everyday calculations, obtaining quick results in
various fields of applications and testing, validating and verifying complex computer models.

* Nucleonica also provides a range of consultancy services and industry cooperations.
Examples of some recent studies include an analysis of the handling problems arising in the
dismantling of radioactive sources, a decommissioning study of neutron sources, shielding
analysis for a minor actinide laboratory, and a comparison of the radiotoxicities of wastes
from fission, fusion, and coal fired power stations.

* Our clients include the Bundesamt fur Strahlenschutz (BfS), Fichtner Engineering and
Consulting, and Europol.

& ' BFICHTNER

Bundesamt fiir Strahlenschutz
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How can Nucleonica help you?

Nucleonica provides you with user friendly access to the latest reference data from
internationally evaluated nuclear data.

A unique feature is the wide range of web-based nuclear science applications for
decay calculations, dosimetry & shielding, etc.

A variety of networking tools are provided for scientific collaboration.

In addition Nucleonica offers a range of introductory and advanced training courses
in various areas of nuclear science. One of the main aims of these courses is to
contribute to establishing a safety culture among the scientists and especially the
younger scientists. This safety culture is a necessary prerequisite for a general
acceptance of nuclear energy worldwide.
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Nucleonica is already being used by thousands of scientists and students worldwide in
over 92 countries. Due to its advanced IT features, user friendly and intuitive
environment, the platform has recently been endorsed by the Sustainable Nuclear
Energy Technology Platform (www.snetp.eu):

“Nucleonica plays ... an important role in making nuclear education
more attractive and in building nuclear knowledge for a new
generation of engineers and scientists”

SusTAINABLE NucLEAR ENERGY
TECHNOLOGY PLATFORM
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The NUCLEONICA Nuclear Science Portal

Nucleonica Architecture & Logical
Structure...
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The NUCLEONICA Structure
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Nucleonica Contents

What is Nucleonica?

Nuclear Data

Nuclide Explorer
DataSheets

Nuclear Data Retrieval
Fission Yields

Universal Nuclide Chart
Karlsruhe Nuclide Chart

Tools
webGraph

Scientific Calculator and Conference Calendar

Nuclide Mixtures
Gamma Library Creation
Nucleonica Scripting

Applications

10. Mass Activity Calculator

11. Decay Engine

12. Decay Engine for Large Nuclide Sets
13. Gamma Dosimetry & Shielding

14. Range & Stopping Power

15. webKORIGEN

16. Neutron Activation with webKORIGEN
17. Gamma Spectrum Generator

18. Cambio File Converter

19. WESPA web spectrum analyser

20. In Silico Dosimetry

Networking
Register as a Nucleonica User

Wiki, Blog, Forum and Nuclear News
Nuclear Science Training Courses
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Four Pillars of NUCLEONICA: Nucleonica’s “Learning Centres”

Data Centre Application Centre
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Nucleonica’s unique feature: Web-based Nuclear Science Applications
o

Nuclide Explorer =
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Geting started
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Gamma Spectrum Generator
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Cambio was developed in response to a need of nuclear er
. . response analysts everywhere to be able (o quickly read the data from
Cambio File Converter any of a widely growing number of formats.used by both commercial and
government detector sysiems woridwide. As the number of
]ﬂ[ manufacturers of nuclear detection instrumentation grows, so does the
number of data formats that must be able o be read by emergency
analysts. Manufacturers of instrumentation often need to create new and
more complex: versions of fher own formats as fechnology advances and
as new user requirements lead to new, more sophisticated instruments.
Converta fie About Cambio

Spectum | Diagnostics

Step 1 Step 2 Step 3 Step 4

Please select a fileto be converted Choose the format to convertto

(instrument / 3" party software}

Convert the file using Cambio Download the converted fie

laeaSpe Convert

Uploaded file:
C:\BerlizoviNDAWMeasurements\GSG\DU_BFS_Spectra\Cs_137_punkt_500_20090429. CNF
Converted file:

C .ambio\CambioF 0d7¢bd320ab\Cs_131
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NUCLEONICA as a platform for scientific applications development

«  Currently NUCLEONICA consists of individual modules

*  Modules can be “combined” for batch processing through the NUCLEONICA
scripting language
«  Open up NUCLEONICA to external developers
checklist of tools required:
« access to the NUCLEONICA databases

* a testing environment where the developer and the NUCLEONICA team
can test new application

* an upload facility whereby the developer can upload the application to the
NUCLEONICA platform

Recent Example: development
of an In silico dosimetry module
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Conclusions: Key Advantages of Nucleonica

- Keep informed with the latest news on nuclear issues
» Use internationally evaluated nuclear data in your work
» Extensive range of nuclear science applications

» Manage all your data in a single browser-based system and
keep track of your recent activities

* Prepare a lecture or a training course with Nucleonica materials
(graphics. etc.)

* Prepare publication quality scientific graphs

 Stay in contact with your colleagues from previous employment,
workshops or conferences

» Meet scientists from your areas of interest and build up an
international contact list and represent yourself and your
Institute/Organisation in the international science community
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...Getting Started!

Mass Activity Calculator
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Applications: Data Knowledge My Preferences Print 3 Help =« New Browser

Mass Activity Calculator
27 Cobalt

1047 m

Current Chart: Karleruhe

Mass

60

Quantity Unit
1E+06 Activity (Bq) Convert

Mass (g) 2.388e-8
Activity (Bq) 1.000e+6
Activi ) 2703e-5
Number of atoms 2.400e+14
Mole of atoms 3.985e-10
Gamma dose rate (uSvh) 0.3370 at|  100|cm distance (vacuum), Threshold energy
Committed Effective Dose Equivalent, e(50)inhalation (pSv) 3.100e+4
Committed Effective Dose Equivalent, e(50)ingestion (uSv) 3.400e+3
|sotopic Power a (Watt) 0
Isotopic Power a+f (Watt) 1.548e-8
sotopic Power a+B+y (Watt) 4.161e-7
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Main Networking page

Login: -~
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Applications Data Knowledge My Preferences Print Help New Bro

o
nucleonlca‘.’ ... web driven nuclear science - % Hucleonica Hetworking
- Welcome, Jos

» Networking N . N
% Joint EC/IAEA Training course with
» My Profile Nucleonica announced
Nucleonica training course vill be organised jointly
» My Community ith the JRC ITU and the IAEA. The course vill take place from
the 12-15th Oct. 2010 =t the IAEA Marine Ei onment
» My Mailbox Laboratory (MEL) in Menaco. =] You have 0 new m

[=] You have 0 new contact list requests

* Recent Hucleonica Members

» Nudeonica Blog Bl Tran Hai Au
Tools S

# Forum 2 Nucleonica participation in ENETRAP Training Course

» Conferenc The Nucleonica team | participate in the European Radiation

Protection Training Scheme (ERFTS) Pilot modules. The courses
/il be held in English as part of the activities of the EU Project
» Marketpl ENETRAP I. The training course will take place at the Karisruhe
Insttute of Technology (KIT) Center for Advanced
Technelogical and Environmental Training. Further information

applications Portal -] » Nucleonica Forum

new neutron rich 1Isotopes denune
245 t h isots dentified

» webGraph

» nucl
T. Ohnishi et al., have recently reported the identification of 45

A neutron-rich isotopes produced by the in-flight fission of a [ Fission fragments versus
WWW n u C eon ICa ne 238U beam at 345 MeV/nucleon. The experiments have been fission products: what is the
. .

Coming soon

» W

"
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carried out at the RI Beam Factory at the RIKEN Nishina Center.
Fission fragments d and identified by using the
superconducting in-flight separator BigRIPS. The [...]

[Z China's first fast reactor

China’s first fast reactor became critical at 9:50 hrs on
Wednesday July 21, 2010. The reactor technology is based on
the use of liquid sodium as coolant. This is an important
milestone for China's nuclear programme and indeed for nuclear
programmes worldwide. China plans to build up to 60 new
reactors and have a nuclear power [.. ]

(2 Nucleonica at ESOF2010, Turin

difference?

In Nucleonica, webKorigen computes
the quantities of *fission producis®,
while the *Fission Product* yields
module displays and compares yields
from...


http://www.nucleonica.net/
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Nuclear Science Application Page...
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Applications My Preferences 53 Help

* Huclide Explorer 2 Welcome, Joe
Edit Pre: ninistration
rtal

e . o
a & Packaging
Nuclide mixturs
Actual Chart: Karlsruhe
ripting

ation fi
* Search Hucleonica Documentation

Nuclear Data Ret
Extende EE  Natural Uranium
*» My Sources
%f * Data Centre
nucleonica "g® » Phy

[Wil‘(l] uCl 2 E > ,M]’,'Me,s,sagf,:s,

No messages for you at the moment
* User Alerts

No alerts at the moment
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Applications Data Knowledge My Preferences Print & Help = New Wrowser

Cof0

Mass Activity Calculator
27 Cobalt
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help discussion edit history delete move

wcleonica "® Help:Mass Activity Calculator
Element Mass [wiki]
Co 60 » Mixture selector

Current Chart: Karlsruhe

navigation Contents [hide]

Main Page 1 Introduction
Community portal 2 Nuclide Selector
Current events 3 Unit/Quantity Selector

Quantity Unit

Random page
Help

5 Simple Decay and the Decay Constant

1E+06 Activity (Bq) Convert = Recent changes 4 Unit Conversion

Glossary Introduction

search

The mass activity calculator is used to convert between the number of atoms. activity (Bq or Ci)

Mass () 2.388e-8

Actiity (Ba) 1000e+6 —
Activity (Ci) 2703e-5 foolbox Mass Activity Calculator

= \What links here 1047 m| 527 v
Number of atoms 2.400e+14 = Related changes 27 Cobalt

= Uploadfile
Mole of atoms 3.985e-10 = Special pages Actual Chart: Karlsrune

= Printable version

Gamma dose rate (uSwh) 0.3370 at| 100 cm distance (vacuum), - Pemmanert Ink

Committed Effective Dose Equivalent, e(50)inhalation (pSv) 3.100e+4
Committed Effective Dose Equivalent, e(50)ingestion (uSv) 3.400e+3

Elemernt:  Mass:

o v[6D

|sotopic Power a (Watt) 0
Isotopic Power a+B (Watt) 1.548e-8 Unit Quantity

Isotopic Power a+B+y (Watt) 4 161e-7 ‘G'a,r,'??, ¥ |1 Update i

sadok

Becquerel 4187T1E+13
Curies 1.1317E+03
Number of Atoms 1.0048E+22

Mass Activity Calculator interface showing the Nuclide Selector, Unit/Quantity &
selector, and the Unit/Quantity Table
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